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CDOCOE 3AKAOTQAKH5 CTPOMTEILCTBA CKBA2HHH 
OdJiacTt TexHmcn 
IteodpeTeaae othochtch k dypeamo, a meHHo - k cnocody 

3aKaiTIHBaHHfI CTpDHT BJlhCTBcL CKBaEHHH. 

5 HaadOJiee arapeKTMHO HacToamee n30dpe?eHae motct 6htb 

HCoojQ)30BaBO b cKBa&Hflax, Hueangpc ropn30HTa;ii>HH2 v^acTOK 
cTBOJia, npodypeHHHH b npo^KTMHOM njaacTe, a rame b cJiy- 
HaHX, Koraa HesejiaTejiBHO yueHMiaTB snaMeTp CKBaEHHH, h npn 
Hajuraan yqacTKOB b raiepBane ycTaHOBKH XBocTDBiuca, cJioaea- 

10 hhx cjiaCocneMeHTcpoBasHKMH nopojtaMH f rae miem 1 necTO odBam 
nopoau, KaBepao3HHe sohh h 30HH norjiomeHim dpomhbo^hoU khx- 
K0CTE t odirao nepeitpHBaeMHe DpoMesyTOHHHMB KOJioHHatm ?pyd 
ejih KOJiOHHaMH - w ^eTy^KaMn n . 

Epejcne cTsysxnaS ypoBSHL tsxhekh 

15 Ilpn 3aKaHTOBaHra cTpoETSjacTBa cKBasHKH eeodxomio 3a- 

KpennTi ee cTeHay b uErepsajie npoayKTEBHoro miacTa , HTodH 
npeaoTBpaTHTi odBajmBaHHe nopojttt b, rajc cjieacTBze 3Toro- 
yxy^meHEe nocTynjieHHH npoflyiapiH b cKBasHay H3 npo^yKTHBHo— 
ro njacTa. Ajzh stoA nejra b 30He npojcrKTBBHoro caacTa craa- 

20 sheh ycTaHaBJfflBaxxr xboctobhkh c $iun>TpaMH. KpoMe Toro, b 
unrepBaJie ycTaHOBKH xboctobhkob c omiiTpaMH racTo BCTpera- 

3DTCH 30 EH OCJUOSHeHlfl » TaKHG K3.K HaJEFIEe KaB6pH , OdSaHOB HO— 

po^u» BOjionpoKBJieHEs, norjiomeafie npofaHBOTOoS siwkocte, npa- 
rjHKame k npojorKTHBHCwy miacTy Henpo^yKTHBHHX yqacTKOB euib 

25 npepiZBaHEe ero tbrmsz y^acTKSME* B srax csy^anx HeodxoaHMo 
Ha^esao pa3odmnTL jKasaKHae jnacTKn h 30m ot hpo^ktebho- 
ro n^acTa^ Bee 3to Tpedye? dojnjEDt MaTepzajn>HHX 3aTpaT 2 
npmieHeHEA cnenaajgtroro c^osnoro odopyaoBaHra. 

H33ecTHH Tpa npHHuanasuiLEO orJnmsmEXCH jjpyr ot j^pyra 

30 cnocoda ycTaHOBKH xboctobhkob c SsJiBTpaus, npsweHneHHe npE 
3aKaH^HBaH2E cTponTejiLCTBa CKBazaH: aoOTecKa na aeueHTHou 
KSMfle , Ha KjmflMx a Ha onopHoU EOBepxHocra ("CnpaBO^Hm; 
no KperuieHED Hegrnrax z ra30BHX ckbakhh", A.IUEyjiaTOB, 
I98I f c, 137-146). 

35 Qyri> cnocoda ycTaHOBKH XBOCToasuca c qpiurbTpow Ha ne- 

MeHTHOM KawHe 3aKjnrqaeTC£ b no^eue TdMnoHascHoro pacTBopa 
Ha bob zuiHKy xboctobeks, yaepsEBaeMoro Ha Beoy dypiun>HHMH 
TpytiaMB, yTTflTTflHwn TaMnonasfloro pacraopa, no^KHToro Bume 
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XBOCTOBHKa, D OTCOeOTHeHBH OvpHJILHUX Tpy6 OT XBOCTOBHKa 

tojibko noane oopa30BaHBH b saipyfiHOM npocTpa HCTBe aeMeiiTHO- 
ro KaMHH. 

DoflBecKa xboctobhkob c cnjiLTpaum Ha kjihhlhx ocyaecTBJW- 
5 eTcs tojqko b odcaKenHOM cTBOJie cKBaEHHH, rjie He? B3H0Ca 
BByrpeaHeft noBepxHocTH odcawmx Tpyd, nyreu saioiHH3BanaH 
XBOCTOBKKa njiamKatiH, pacnwioseBHHMB Ha Kap7KHo2 noBepxBO- 
on noflBecHHX ycTpo2cTB, KOTopHe Bxonin b KojimeBoa MesKo— 
jiohhhh saaop. 

10 3tot cnocod BenpaaeHuu opn mxa (Meaee 30 mm) Kwone- 
bhx sasopax, ewiH cnycK XBOCTOBHKa conpasea o npopadoiicoa 

' oOJIOEHBHHOrO CTBOJB CXBaSZHH H paCXaBHBaHH6M XBOCTOBHKa, 

Konta BByrpeHHHH DOBepxaocTi. odcaaaoH Koaoam, b kotopoh 
EJHHHpyeTcK ycTaaoBxa, auesT HesonycTHMna hshoc. Koraa Bee 

15 XBOCTOBHKa c $ioaTpoM DpeBHuaeT 1000 kE. 

DoffBecKy xboctobhkob Ha ynope ocymecTBJWDT Ha cTanH- 
oaapaKx nacTKax ckbsshhh, iae yae odpasoBaHa onopHaH no- 
BepxHOCTt, b KaiecTBe KOTopofl acnojiBsycT: npoTOiKH BHyrpH 
na T py(5K0B. npacoewmaeMUX x b*bbuj kobw apejowmea kojioh- 

20 hh- sepxHHfi KOHeu panee cnymeHHoro XBOCTOBHKa; 30Ey nepe- 
xoia ot dojuaiero aaaMeTpa k ueBhmwy npn OTyxpaaMepHofl npo- 
ue«7TOTHoft KOJioHHe, KOTopofl odcaaeaa cxBasHHa. 3tot cnocod 
unmesm jam, npn ycJioBaax cnycKa XBOCToaaxa so aaaaaHoa 
rjiyODHH. nmne noasecHoe ycTpoficTBO xaocTOBHKa He aofiaeT 

25 no ynopa a He cpadoTaeT. 

HasocTaTxaMH yxasaHHHX cnocodoB yciaHOBRB xboctobhkob 
c dsBJttTpaMD npa saKairaBaHM cTpoaieuttCTBa ckbsshhh hbjih- 
BTca-cyseHne apoxDaaoro ce^eaiw ckbhibbh ae-aa neodxoaaMC- 
ctb npzueHeHaa Dasteaaaarejiea a aoaBecanx ycTpoactB, koto- 

30 pae onycKam Bayrpt yse odcaxeHaoa cxBaraaH, aeodxoanMocTi, 
npa»eaeaaa woxhhx no KoacTpyxnaa paaieaaaaTeaiefl a aojtBec- 
mx vcTPOflcTB, a Taxae orpaasieaaocT* npaMeaeHaa, odywioB- 
aeaaaa bo3MOHboctbh> DoasecKB xboctobhkob tojibko b odcasea- 
hom cTBoxe CKBaEHHH (KpoMe cnocoda ycTaHOBKH hb neweHTHOM 

35 ksmhb) 

xattHe ^. Tor£)t He20craTK0M cnocoda nojtBecKn xboctobbkob 
c $HJn,TpawH aa neMeHTBOM xauae HBnaeTca HeooxonauocTi, 
neSapoBaaaa XBOCTOBHKa, wo cBaaaao c Ooxwmz aaTpaTa- 
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mb ueweflTa n BpeweHu he npoBejieHse padoi 2 ozEj&we 38TBep- 
^eBamw aeMeHTHoro pacTBopa. Upa stom Heodzoam/io ocyiaecT3- 
jktb nocTOHHHy© npoMHBKy cKBciKHHH nocJie neMeHTHpoBaHHH 
xBOCTOBEKa b Te*ieHHe scero Bpeiaeaa osanasM 3aTBepjseBaHsiH 
5 qeKeHTHoro pacTBopa c MHOBpewe hhhm BpaqemeM 6ypmn>H02 
kojiohhh. 0p2TOM f padoTe no aeMeHTHpoBaHHK) xboctobbkob npH- 
cyip aBapm, Taioie, HanpaMep, KaK: H6B03moshoctb oicoeEHHe- 

HEfl KOJIOHHH (JypHJILHHX Tpyd OT XBOCTOBHKa, BCJie^CTBHe npHMe- 

HeHHH pesbtfoBHx pastejiHHHTejiefl; npopesanne odcajiHHX Tpyd e 
10 3adypEBarae HOBoro ctbojei npn pa3 dyprraa huh ocEacTKU n y3Ji0B 
coesHHGfiiiS ceraafi xpyd h j^pjthx. 

KpOUe TOTO, JUK BHDOJIHeHBH padOT DO UeMeHTHpOBaHHE) 

XBOCTOBEKa Heodxojcwa cooTBeTctEympg TexHEKa (neMeHTBpo- 

BO^HHe arperaTn) b dpurajiH padoqitx. 
15 . Hue pjHBM HMOCTaTKOM dToro cnocoda HBUHerc* hcbo3moh- 

hoctV ero upBMeHeHHH upn Hajnrara 30H norjiomeHHH b BHTepBajie 

ycTanoBKB xboctobbkh. 

JfaBecrefl Tarae cnocod 3aKatWHBaHgg CTponTejrs>cTBa cKBa- 

ehh (su t A, 1659626), bkmwwII B cedn bsojewhzd 30H ocjiok- 
20 HeHHfl dypeHHH, pacnoJioaeHHHX Bume npojiyKTHBHoro mzacTa jjo 

ero BCKpHTEA , cnycK b CKBarasy kojiohhh odcajiHHX ?jyd c 

$ZJEBTp0M-XB0CTOBHKOM B Q6HTp8T0p&MH , 3aHQJIH6HE6 $HJH>TpOBOfi 
30HH CKBaHBHH BpSMeEHD 3aKyD OOHBaMpHM KaTBpBaJIOM H llfiMeHTH— 

poBame kojiohhh odcajHHX Tpyd npn repwe tetchom passejttHHeHHH 
25 dojioctb QBJiBTpa -ocbo ct OBBKa OT nojiocM kojiohhh uepeMireRofi, 

pa3pyioaeMOfi nocjie ee netse htbp OBaHHH • 

3tot cnocod He odecne^mBaeT HaziesHoro pasodmeEiui npo- 

jjyKTHBHoro DJiacTa ot nepeueaaEmBxcH c hbm HenpoKyKTEBHHX 

y^iacTKOB b BHaeJie sanpn c ot npojtyKTHBHoro iuacTa HenpojjyKTBB- 
30 hhx roprooHTOB, BCJie^oraae Henojmoro yuajieHra dypoBoro pa- 

CTBOpa B3 H3JUI0HHHX B r0pH3 OHraJBBHHX y^ECTKOB CKBaXBHH, B 

kotophx npoBcxoOTT ocasaeHHe TBepnofl Sa3H bs dypoBoro pa- 
cTBopa npn ero mipKyjiHUEE. 3to ycyrytfjraeTCH HenojiHHM yaa- 
xeE&m rjmHHCToS Kopna, a b aecTax yaaJieHBH ee noBHmaeTca 
35 onacHOCTL odBaJinsaHZH nopos, too TaKse cnflEaeT Ka^ecTBo 

H30JIHUK2 HJBCT0B* 

Kpowe Toro, Ha yKasaHHHX jnacTKax ckbskehh He yaaeTca 
ffff^Qgfltqtft^ odpa30M ueHTpapoBaTB 3KcnjiyaTaiiH0HHyiD kojidhhy , 
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ocodeaHO b cjiadocneMeHTHpoBaHHicc nopoxax, ns-3a saaBjmBa- 
hhh neHTpaTopoB b 3Tj r nopo;jy f *jto npeiiHTCTByeT no^ieExno 
paBHOMepnoro bo TOJmmHe cieHKH neweHTHoro fcojima. 

Bge ojjhhm HeaocraTKOM aToro cnocoda hbjih6tch daoKnpo- 
5 Baflae ^acTH npoflyKTHBHoro njiacTa ueueHTHHM pacTBopow, no- 
CTynaniumi b $njn>Tpo?yB 30fly ckb3khhh npH ueMeHrapoBaHnn ko- 

JIOHHH OCJCa^HHX Tpyd, BCJieflCTBHe BUDBJteHBH H HaKOnJKHHH Bpe- 

ueHHo aaicyn opuBaranero iiarepnana b HDSHefl (*ohho2) ^acTH ro- 
pB30Hrajn>Horo ciBom npn 3fiaHHTejo»floJt ero nporaseHHOcTH u 
10 odpasoBaHM nyoioT b Bepxaefl ^acTix ctbojb; KOTopne sanojiHH- 
joTCH ixeLieHTHUM pacTBopow up* neweHTHpoBaHEn odcajiHHX KO- 

JIOHH, 

Handojiee 6jmzmA no TexHireecKoii cymaocTB k 3aflBJKSMO— 

My HBJIHeTCH CDOCOd 3BKEHHEBaH2H C TpOHTe JELCTBB CKBaKHHH C 

15 ropH 3 OHTajiiHHM yqacTKori cTBOJia, npodypeHHHM b npojiyKTHBHOM 

imaCTC ( Baker Hngbes, USA "Beker Hughes technology forum", 
Com, 6-11 , 1991, c. 23-25) 

BitfnmKsnHfi b cedn cnycK b CKBaKHHy Ha KOJioHHe odcanHHX Tpyd 
xboctobhkh c npeasapHT e jh>h o Dep^opapoBaHHHM $HjQTpoM t pasod- 
20 meme aaxoJioHHoro npocTpaHCTBa b 3 one n po jqtkthbh oro njiacTa 
ot sanieJiesamHZ z BepeuesasimizcH c hum Henpo;iy ktm Brora miacTOB 
HapysHHMH naicepauH h ueue HTBpoBaHHe kojidhhh odcansux Tpyd 
same XBOCTOBiuca c $ejibtpom c noMomH) neweHTiipoBO^Hofl My$ra. 

QCHO BHHM HetfOCTaTKOM 3TOI*0 CBOCOda HBJIHeTCH TO, HTO C 

25 domoiubh) oaicepoB n ueMeHrapoBaHHH HajonaKepHoro icojimeBoro 
npocTpaHCTBa He ddecne^raaeTCH HaaeaHoe pasodmemie 3aKOJioH- 
Horo npocTpaHCTBa b 3 one npojoyKTBBHoro Macra ot BumejieKa- 

qrn r h B epeHesaKHHOTCH C H2M HenpOHyKTHBHHX BJIBCTOB, ocodeH- 

ho b nepexojiHHX 30Hax ctbojb ckbszhh c BspTHKajiwioro Ha 
30 ropHSOHraiMoe Hanpaa^eHiie , BCJieacTBHe nenojiHoro 3aMemeH2H 

dypoBoro paoTBopa ueMenrHuu. 

KpoMe Toro, naicepK H3-sa isanofi jz m m i He Moiyr HanesHO 

nepeKpHBaTB KaBepH03HKe 30hh, kohxh hx jmHeliHue pasMepu 

upeBHSnaDT jiraefiHHe pa3MepH noBepxHDCTH ynaoTHeaaa caKepa# 
35 3to ycyiyfiroetcH b cgBasHHax, bckphboddc cjadocneMeHTapoBaH- 

HHe nopo*H> rae ZMera MecTO odBajm nopojm, ocodeHHO, nocjie 

npOMHBKH CKBaXEHH H yEMeHHH C ee CTeHOK KOJILMBTamiOHHOQ 
KOpKH. 
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B ocHOBy HacTOflnero 230dpeTeHiw nojroEefia 3aj&*a co- 

3*aHJ3a CDOCOfia 301CainEBaHaH CTpOHTMBCTBa CKBaKHH , KOTOpafl 

odecneTOBaJi <Jh Hsmemoe pasodnemie npo^KTHBaoro umcia 
dt BHmeJiesamitx z npromKammroc k Heijy HenposyKTiiBiiHX jrsacTKOB 
5 npn Banna 3 hex 3oh owiosHeHM dypeHEH jnodoro sma h npo- 

THS6HH0CTH. 

PaCKpHTHe H30(3peT6HHH 

HocTaBJie hheh 3£waHa KocTnraeTCH Tew, hto b cnocode 
3aKaH^HBaHEfl cTpoaT&nLCTBa CKBaHnmi, BKHOTajomeM b cedn bckph- 

10 teg nposyiCTHBHoro njiacxa, cnycK n yoTanoBigr b cKBaKHHe xo- 
jiohhh otfcajiHHX Tpyd 2 XBOCTOBZica c giH-wpoM c oflecne^emeM 
bx repweTOTHoro coeaHHeHHH Messy codoft,n pasodmeHne Henpo- 
JjyKTKBHHX y^aCTKOB OT npOJQTKTHBHHX, corjacHO a30<JpeTeHHB f 
cnycK b csBasnfly kojiohhh odcaOTHX Tpyd h XBOCTOBEica c cchjilt- 

.15 poM ocymecTBJWDT paa^ejiBHO, a hx repweTireHoe coesHHeHse 
ocymecTBJWOT b cKsasHse, npn stqm no MeH&mefl uepe oxHy as 
Tpyd XBOCTOBiuca nepw ero cnycKOM b CKBasHHy npoftnjmpyioT c 
odpa30BaHHerj no MeHBinefi Mepe Jtsyx nposojEbHHX rocpp n wumm- 
pa*iecKHX kohiiob c pesBfeMa, a nocjie cnycica xboctobhke b 

20 cKBaKHHy npocbnjiBHyjo Tpydy pacnmpKDT ;yiH ycTaHOBKH xboctobe- 
Ka b cKBasHHe n pa30dmeHim h e d p o^y kthbehx nJiacTOB ot npo- 

^yKTEBHHX. 

Ilpe^Jiaraeuoe ModpeTeHHe uo3BOjraeT 3a ctot ncKJnrceHZH 
npnueaeHBH jsm ycTaaoBRH xbdctohzkob c C2jn>rpauis KOHCTpyK- 

25 THBHO - CJIOSLHEX paSfcejElKHTeJiefi II D0£B6CHKX yCTpo2CTB, 8 

TaKKe naicepos jyw pasodmeHM ujectob ynpocTHTi> sth padOTu 
ii odecneTOTB doaee HajjexHDe paaodaeHne HenpoayKMBHHX njia- 
ctob ot npowKTHBHoro imacTa, a TaKEe nepeicpHTHe 3 oh ocjiok- 
Henna (Kaaepn, odsanoB nopojm, nJiacTOB c aHomnBHo hhcokem 
30 BHyTpmmacTOBHM ztaBJieHHeu, b oxo-ra 3 o-np OHBJie HnH n ^pyrnx) 
m6o 4 A npoTExeHHocTH. npn 3tom HaHdojrwnHft sgfiexT KocTnraeTCH 

B HaKJIOHHHX CKBaSHHaX Z B CKBaZHHfiX C T0pB3 OETaHiHHM y^aCT- 

rom ctbojb, a TaKse b Tex cjiynanx, Koraa nporaseHROCTi> 
yica3aHHHX aaacTOB z 30H He D03B0jraeT nepeicpHBaTB bx naicepa- 
35 mb, a neueHTHpoBaHHe He odecue^nBaeT BaaeKHoro pasodmeHaa* 
Kpo«e Toro t ycTaHOBKa xBocTOBiuca c &iun>Tpoa c homoiu&d 
npo^mjiBHUx Tpy6 no cpaBHerajo c nsBecTHHu cnocodOB, cor^ac- 
• ho KOTopoMT 3Ta onepauiw o cyme cTBJUie tch nyreM ueMeHTnpoBa- 
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HBfl XBOCTOBUKa 9 D03B0JiaeT CHH3HTB paCXOS IieMeHTa, COKpSTOTB 

Epswfl Ha ycTaHOBKy, tsk Kan DTnaaaeT fleo(5xojmu!ocTi> b oeh- 
aaHBH aaTBepjeBaHHS neaeHTHoro pacraopa n ncno^bsoBasnH 
jyw sToro cnemasuTfcHux 6pnraa pado^nx. 
5 3 ojHOM H3 BapzaHTOB BHDDJiHeaaH £30dpeTeKna nocjie 

BCKpHTHH DpO^yKTHBHOrO DJiaCTa B CKBaEHHy cnycKaDT xbdcto- 
BEK C CHJttBTpOM E yCTaH^BJIEBaOT ero B DpOJQTKTilBH nJiacte 

uyreM npnsaTJW no ueHMieS wepe ootoA npooaniHofl ipydH npn 
ee pacnrapeHHZ k crreaKe CKBasHHH, a 3aTeu b cKsaxMny cuycKa- 
10 m KOJioEHy odcajxHHX Tpyd, hhkhhS Koaeu KOTopofl repueTirao 

COeOTHHDT C BepgHBM KOHUCM XBOCTOBHKcL. 

npejuiaraeMU& BapnaET BunojiHeimH £30dpeTennfl no3BOjr«er 
ycTaHaBJiflBaTi xboctobhk b HeodcaseHHCM cTBOJie cKBasaKH, d<na- 
rojsapff HeMy odeone^MBaeTCH HajesHoe pa30dmemie dpojcktzbho- 
15 ro njiacTa ot BumejiexaimQC aenpo^yKTHBHHX djjhctob, npe^orspa- 
maeTcfl eyxeHne OTaMeTpa cKsasuHH a caEsaexofl pacxoa odcaj*- 
hhx Tpyd. 

B j*pyroM BapaaHTe BanojiHeraifl z30dpeTeHM b Harajie b 
CKBasHHy cnycKam npojjyKMBHoro aaacTa b ycTaHaBJiHBajDT 
20 KOJioHsy odcajiHHx Tpyd, a saieM nocjie bckphmh up o#y kth bh o ro 
mnacTa b Hero nepe3 3vj KOJioHHy cuycnaOT xboctobhk c 5hjelt- 
- poM e npn pacnmperafl npo$am>Hofi Tpydn ycTaHaBJusBapT ero b 
cKBasHHe, npn 3tom npogHJiLHyx) Tpydy npaaowaBT k c^emce hhk- 
aero KOHrca kojiohhh odcaaflHX Tpyd, odecneraBaa ee repMeTire- 
25 Hoe coegHHeH&e c xboctdbhkom. 

TaKOfi BapaaHT BunoJiHeHBH no3BOjrceT hcd o jib3 OBaTB Han6o- 
jiee npocTOfl, bhto^hhA b HaaexHHft cnocod ycTaaoBKH xbdctobh- 
kob c $zjn>TpaMfl c bomoihk) npo$HJi£HUx Tpyd b Tex cjiyHaHx, 
Koraa b npoaecce dypeww CKBaraHH BCTperaroca nnacTH c aHo- 

30 UaJTbHO BHCOKJE/ BHy TpHD J33 CT OBHM HEBJieHHeM, KOTOpHe O0tRHO 

b e peKpHBaOT npouesyTo^HUMH KOJioHHaME odcaaKHX Tpyd bjih 
KOJtoBHaMH - "jiery^ncaHfl". 

KpaTKoe ODBcaHEe ^epTesefi 
Jipjrze nejia B.npeHMymecTBa Hacrojnuero iraodpeTeHHfl ctb- 
35 ayr dobhthh H3 cjie^ycqero aeTaJiBHoro onucaHHH npnaepoB ero 
BmojmeHHg h npoaraetacx ^epxesefi, he kotopux: 

$ht. I nsodpaaaeT rcxhusbrv odopyjioBaEHH jyifl cnycKa n 

VCTaHOBKH XBOCTOBHKa C ^3JIBTpOJ.^ B CKBBKHBe \ 
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&KT.2 - ceneHBe B-Il Ha cur* I; 

azr. 3-4 - ycTanoBJ^- xboctobhis c qejiltpom b cKBasaHe; 
cur. 5-5 - BapzaHT ycTaHOBKn XBOCTOBUKa c qmbtdoi b 

CKBaSHHe. 

5 fiymzZ BapnaHT ocymec?BJieaaa H30dpeTeHHH 

Cnocod 3aKainHBaHHH cTpoETejiLCTBa cxBaszHH 3aKJiKnaeT- 
ch b naznexhnou cnycice b cKBamay n repueTiriHOM coenzHeami 
BHyrpa ee kojiohhh otfcajiHHx Tpyd z xboctohekh c ©bjt&tpom. 
no MeHHuefl wepe ow 23 Tpyd ZBocTOBHRa nepea cuycKOM b 
10 cKBasray npofajmpyuT c odpaaoBaraeM no Memnefl uepe OTyx 
npoaojGMHX rog&p b mimflflpB^ecKHX kohuob o pesi>6aMH. Dpo- 
flyKTHBHHfi miacT 3aieM BCKpiraaBT, cnycKaBT b Hero XBDCTOBHK 
c ccEJiLTpoM, nocjie ^ero npo$Hjn»HyD Tpydy paanHpjcoT jurat 
ycTaHOBKH XBOCTOBiuca b cKBasHHe h pa30dmeHM HenponyKTio- 

15 HHX DJOaCTOB OT Dp OAyKTHBHHX* 

B COOTB6TCTBHj3 C O^HXSM B3 BapHHHTOB BHDOJIH6EJSH CDOCOda 

DOCJie BCKpHTEE DpOflJTKMBHOrO MaCTa B CKBaKZHy cnycKEuo? 

xbdctdbbk c ©bjimpom b yciaHaBUBBajor ero B npOOT'KTBBHOM 

anacTe nyreM npmaTBK no MeHtmeil Mepe ojiflofi npopmiiHoft Tpy- 
20 dH npa ee pacnmpeHBB k cTOHKe CKBasHHH. 3a?eM b CKBaraHy 

cnycicaDT KoaoHay odcaamBC rpyxJ, hhshhH xoHen Koiopofl repae- 

T1TCHD COejCSHHKT C BOpXHKM K0HU0M XBOCTOBUKa* 

B C 0 OTBe T CTBBH C JXgfTm BaDBaKTOM BHUOJIHeHZK H30dpe- 

T6HHH BHaraae b cKBasoiHy j^o npcmyfcTBBHoro imacTa cnycKas? 
25 b ycTaKaBJimaDT KOJiOHHy odcaaHax Tpyd. 3a?ew nocJie bcktoteh 
npojiyRTHBHoro anacTa b Hero nepe3 3Ty KOJiOHHy crrycKaror xboc- 

TOBHK C GOHJEbTpOM B BpH pattHEpeHHB BpodtolLHOfi TpydH yOTaHaB- 

joraaioT ero b cKBasBHe. DpogzjiBHyr) Tpydy npB btom npasaMaBT 
k cveHKe HBSHero ROHoa kojiohhh odcajjamc Tpyd, odecneHHBaji 
30 ee repjeTOTHoe coeOTHeme c xboctobhkcm. 

Cnocod ocymeoTBUHDT c noMomwD ycTpoftcTBa, BKJUHarmero 

B CedH KOJiOHHy dypH^BHHX Tpyd I ($HT.l) f KOJtOHHJT oCcaaHHX 
Tpyd 2 (oht.3) f xboctobbk 3 c n epoopspoBa HHHM ©HJttTpOM 4, 
coeEHHseMHS c kojiohhoA dypaniHHX Tpyd I c nowomLD nepexojum- 
35 aa 5 b nepeBoaHHKa 6- IlepexoaHBK 5 (BJieweHT, coeaHHHBmHH 
TpydH c pasHHMH xnaMeTpaMH) BMeeT nepeuin^r b Bsae ceroa 7 
a EaooBoro oanaHa 8 (^ht»3) , paaaejOTancro bojioctb xboctobh- 
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K3 3 C CHJEBTpOM 4 12 KOJQOHHH OdCOUHHX TRTfi 2. IlepeBOJIHHK G 

(csbt.I) cHadsea KaaoaEOM 9, nepeKpHBaxmEM Kaaaji 10, cood- 

WUMWfl DOJIOCTB KOJIOHHH djpHJLBHHX Tpyd I CO CKBaSHHOtf II E 
CJIJ^aWZ JU1K 3aj3DJIHeHHfl HOJIOCTH KOJIOHHH (SjpiIJIiHHX Tpyd I 

5 cRBasaHHofi shukoctlh) dde cuycxe ROMnoHeHTOB ycTpoiicTBa B 
cKBasHHy II. no ueHBmeC Mepe oaHa H3 Tpyd 12 xboctohhkh 3 
3unoJifl9Ha npopuiBHoi* c do weHBinefl Mepe jzbymh ddojsojilkhme 
rofpaia 13 (onr.2), pacDOJioaeHm&sn cHMMeTpirao orHocirrejrb- 
ho neHTpajiBHOfl och Tpydu 12, z nronmjq)gHe ckhmh JCOEuawa c 
10 pe3B<3aMH (Ha qozr.I He noica3aHH). TocpH 13 dpo$hjtlhhx Tpyd 
12 3aD0imeHH repMeTMHpyisuefi dhctoQ 14. Ha Koane gsmrpa 4 
ycTaaoBJieH rieaTpaTop 15, odeoperaBanniTft neHTpzpoBaHEe cSphjilt- 

pa 4 OTHOCHTeJEBHO CTeHKH CKBaSSHH II. 

B onynae DpoxoraeHza CKBasHHH II ^epe3 Henp ojoy ktb BHue 
15 jnacTKZ b ee ropmoHTamHofi ?acTH hjih'ptoom c sthmb yroc?- 
KaMu ksk D0ica3aH0 aa <pnr.I,3,4, nepgpopauHOHEHe orBepcTHH 16 
$zjo>Tpa 4 3aKpuBaDT 3arj3ymKaMZ 17 B3 xm&tecxx pa3pymaeMo- 
ro MaTepaajia, HanpnMep, uaraM. npogarcbHHe Tpydu 12 pacno- 
jiaraxyr Ha cooTBeTCTByTomnx yracTKax XBocTOB&Ka 3 c ©hjimdom 4 
20 ejih pasodmeHra npoayKTHBHoS racra DposyKTHBHoro DJBCTa 18 
ot HenpowKTflBHofi, a TaKEe juh coBgraeHflg XBocroBana 3 c 
KOJ10HH02 odcajiflHX Tpyd 2. 

B ycTpaficTBO bxoott Taicse pas BajrbueBarejn> 19 (cht.5), 
jacD0Jn>3yeMH2 juk BHnpaB/ieHM rocbp 13 npoiaucbHHx Tpyd 12 
25 DOHie ex pacnrapeasfl. 

Cnocod ocyme ctbjkdt c^ej^^mmj odpasoM. B aponecce dy- 
pemiH cKBasHHH II (6ht.I), oepea BCKpuTaeu DpojjyKTZBHoro 

nJBCTa 18, H3BeCTHHMn DpHeMaMa H30JEEpyDT Bee HeCOBMeCTISMHe 

do ycJioBHHu dypeHHH njracTH, pacDOJioseHHHe Bane npojtyKMB- 
30 Horo 18, a nocae bckdhthh nocjieaaero h ddoi£hbkh cTBOJia 
cxcBasnHH II b Hee cnycKaDT aa kojiohhs dypimsHnx Tpyd I 
xboctobzk 3 c DpenBapHTeJifcEO nep&opHpoBaHHHM 6MLTP0M 4, 
coenHHeHHHa c kojiohho2 dypnnBHux Tpyd I c domoird Depexos- 
5, npo&xun>HHX Tpyd 12 h nepsBOAHHKa 6. IlepsopanzosHHe 
35 oTBepcTHH 16 (gnxhTpa 4 3aKpmK aarjiympmra 17. 

Bocae AOCMseHHfl ?Ejn>TpoL r 4 3 ad oh CKBasHHH II b dojio- 
cm npocHJTBHHX Tpyd 12 saKaraoS ddouhbohhoI shbkocth oo- 
s^aOT aaBneme, HeodxojtHMoe EHnpaBJieHHfl DpoaojQHHX 
roop 13 h npasaTHH ctbhok Tpyd 12 k cTSHKe cioaasHHH II 
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(qht.3), odecneHKBan coB^ecTHO c repMeTiDnprnanjeii nacToii 14 

repueTH^HyD H30JWHHD HSnpOJjyKTHBHHX thectkob npowKTHBHoro 

naacTa 18. 

3aTew kojiohht dypaaiHKX Tpyd I (cgnr.I) aiecTe c nepe- 

5 BOSHHKOM 6 OTBHfTCIBaDT OT B8pXfl£X npO§H3£HHX Tpyd 12 K DOil- 

HUMaKJT ii3 CKEasHHH II , npncoe^EHHDT k HeS pa3Ba.nme3aTejQ> 
19 (§zr.5) n CHOBa cuyczam b cKsamEj II ao Bxoaa b Bepx- 
hbe> ^acTB dpo$h^lhhx Tpyd 12 ($ht.3). Bpamaa KOMHEy dypn^t- 
hhx Tp7(5 I HuecTe c pasBajttgeBayaaeM 19, npoMBcmnr oKoaraa- 

10 TejEbHoe BHnpaBJtBHEe roop 13 n miDTHoe npasaMe ■ ctbhok npo- 
(fajrhffKX Tpyd 12 k CTeHKau cKBamHH I. IIpz 3T0M repMeTH3Hpyx>- 
man nacra 14 ($ht.2) odecneraBaeT Ba^esEyio repweTHsamro 
saTpydHoro npocipaacTBa cKBamm II. 

Jlajiee KOJtOHHy 6ypzjn>wx Tpyd I c pa3sanHxeBaTejieM 19 

15 (our. 5) noEHHMaBT H3 cRBazznu II h cnycKasT b Eee K0.10HH7 
odcaarax Tpyd 2 (<pnr.3) jio Bxoaa ee Bussero KOHoa BHyrpi 
BepxHHX npoqpjaucbHHZ TP7C5 12 c o6pa30BafiE6M 3asopa 20 ueray 

3THM KOHECOM, CejUIOM 7 B CTeHKaMfl BepXHHX DpO&BJIBflHX Tpyd 12. 

3a<reu b CKBasray II cdpacHsaBT mapoBofl juranaH 6, KOTopuft 
20 oajmofl b oejyio 7 t pa30dmaii BHyTpeHme uojiocth XBOCTOBHJca 3 
h odcanHofl kojiohhh 2. Upohsboott 3aicaw xieuefiTHoro pacTBO- 
pa ^epes kojidhh7 odcaaHHX Tpyd 2, nocjie Hero orrycicaDT ee 
hhhhhA KOHen so ynopa b cyzeaue b uepexo^HEKe 5 (g?nr.4) , 
H,nocjie saTBepneBamii aeMeHTHoro pac-t'Bopa, pasdypmaDT od- 
25 pa30BaBm7BCH BflyTpz rojloehh Ddcaasax Tpyd 2 neMeHTHyn npoC- 
Ky (He noKa3ana) , mapoBOfi fuianaa 8 h cejwo 7. 

B cjqniae ycTaaoBKH b fimn>Tpe 4 BpeMeHHHx 3arjiyiDeK 17 
(tfsHT.I) nocJLBKBze paspymaDT 3aicaHKoll b aero pac^eTHoii nop- 

UHH KHCJIOTH ($BT.4). 3a?6M DpDH3B0EHT OCBOeHBe CKBSKHHH II. 

30 B Tex cjifrmszx, Koraa dpo3CTKTHBHh3 macT 18 BCKpaBacr 

oocJie cuycKa kojiohhh odcaumzx Tpyd 2 (Hanpmsep, npoMesyro*- 

HOfi OH 8RCHJiyaTaQH0flH0fi) 9 TO XBOCTOBHK 3 JC TEHaBJIHBaDT 

nyreu npHEaTHH cTeHOK BepxHEX dpo£hjibhhx Tpyd 12 k BHyT— 

peHHBM CT6HK8M HHZHerO KOHUa KOJIOHHH OdCflJIHHT Tpyd 2(fOT.6). 

35 Juk 3Toro c y^eTOu Beca XBOCTOBnica 3 z cmrbTpa 4 pacraT- 
hhm nyrew onpeAejuror HeodxomsuyE) jyniHy BepxHHX npoomrtHLDC 
Tpyd 12 » C BOMOUCMD KOTOpHX 6jjjj? zx ycTaEaBTiHBaTB. Ha KOHUe 
qauaTpa 4 KpenflT damuaK 21 (6ht.5) c cejuioM 22 dob mpoBoii 
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KJiaDaH 23 2 orpaEOTnrejieM 24 , npejOTs paniRTranm i nepewemeane 
KJianaHa 23 b odpaTHOM HanpaaneHBE. EHTepsaji kojiohhh odcaji- 
hhx Tpy6 2, 3 KOTopoM sojkhh ycTaHaBJiHBaTL npooauibHHe Tpy- 
6u 12, KaJiHfipTOT pacniEpHTeJieM (Ha car. He U0Ka3aH)» 3aTew 
5 k KOJioHHe 6ypjui£HHX Tpyd I DpacoesaHHOT pa3BajimeBaTejii 
19, coejmHeHHHfi c nEraHJipH^ecKoS Hacn>B 25 BepxHeii dpoqeeb- 
nod TpyfiH 12 iBocTOBjaKa 3 c noMomtD jieBoil pe3BC5H 26, cnyc- 

KaKJT CKOMDOHOBaEHHil TEKHM 0dpa30M HHCTpyMeHT B CKBaSHHJ II 

(cpnr.5) h npoMHBam ee, nocjue ^ero cdpacuBasr oapoBoii KJia- 
10 naH 23, nepeKDHBaa npn otom oTBepcrae b cejyie 22, n 3ara^- 

KOl! npOMHBO^IHOa EOTKOCTH B DOJIOCTH XBOCTOBHKa 3 H CglEILTpa 4 

co3jcaDT b hex nasneHHe, Heofixoamaoe sra onpeccoBm Bcefi 
kombohobkh, doe jreficTBMM KOToporo oAHOBpeae hho BunpaKraKrr- 
ca ro$pu 13 Bcex npogotHHX Tpy6 12, Koxopue 6wm brwvbw 
15 b KOtsnoHOBKy ocJopy^oBaHHH. 3 pesyawaTe 3Toro cveBxn Bepx- 
sax npo§KJEBHHX Tpy(5 12 djloteo npHHEMaOTCH k c reuse HHKHerb 
KOHna kojiohhh otfcajHHX Tpy(5 2 (gar. 6). 

3 CJiyrae BRJZEROHHH B KOMUaHDBKy npOCDHJIBHHX Tpj6 12 JUUL 

pa3odmeHEH HenpojorKTHBHHX djiqctob ($ht.3) m BunojmeHEH 
20 Bcero ciM&Tpa 4 H3 npognJH>HHX Tpyd 12, Ka* noKaaaHO fia 6k- 

lypaX 5 H 6, TO CTeHKH 3THX Tpy6 12 TaKKe OJIOTHO DpHSHMaJDT— 
CH K CTeHKS -CKBaKHHH II. , . 

HaTHseHHeM h nocajucofl HHCTpyM e HTa npoBepmr ycToitaz- 
boctb ycTaHOBKH xboctobhib 3 c ©HJiiTpoM 4 Ha oceBoe ci/ieme- 

25 me. 3areM BpameHneM kojiohhh dypzjiBHHX Tpy<5 I c pa3Bazme- 
BaTejieM 19 BnpaBO BHBHOTmaDT nocJiejiHHtt hs umrHicqrareecKoro 
KOHna 25 BepxHeS nposHJiiHOfi trtOh 12. OjyiDBpeMeHHo HHXHHe 
sajimymHe 3JieMeHra 27 pasBaJiHieBaTeJui IS, no^raiMaHCB BBepx » 
pa3BaraioBHBa3DT pestdy 26 uajizHWiraecKoro KOHoa 25, ysejni- 

30 ^ssejl ero BHyrpeaHnS auaMeTp. 3a?eM HHCTpyueHT dojcudt bhto 
c onHDBpeMeHHofi npoMUBKoa h spameraeM ero snpaBO, b pesyjiB- 
TaTe Hero npoaoxocET j^aJiLfleSmee pa3BajrmoBHBaHHe mumm^ 

TOCKHX KOHUOB 25 H 38pXHHX DpO$HJttHHX Tpy6 12 HHSHEMH BaJHr- 

nynnuaan BJieKeHraim 27 a BepxHHM* 28, wesmmz 6ojam& Jiaa- 
35 wwp, ^ew HTOHBe. 

HO OKOOTEH31K paSBaJIMOBHBaHHH npOQMBHHX TpyO 1^ 3ZDC 

atecTe c kojiohhoH ofica^HHX TpycJ 2 onpeccoBHBa©r Ha rep^e- 
tothoctb cosaaHHea b hzx j©btohjw. Dpfl oTcyrcTBiffi repweiOT- 
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HOCTH D3 3 BaJIHI 0BHB3 HEe BDBTOpHBT. 

3 ony^amx bkjudtohiw b kqmdohobk7 XBOCTOBHKa 3 mm 

$JUTbTpa 4 JlOnO^EHTeJIBHHX EPO^EJILHHX Tpy<5 12 ($HT.3) HJril 

BHDOJifleHHH scero q-HJCbTpa 4 H3 npo$mrbHHX Tpy<$ 12 (isr.5,6), 
5 nepoopaiiHOHHHe OTBepcTM 16 3aKpHBa©r 3arJiymKaMB 17 H3 
xoMH^ecKH paspymaeMoro MaTepaajia, KOTopne nocae 3aBepmeHHH 
padoT do yctaHOBKe xboctobhks 3 c dhjcbtpom 4 paspymm 3a- 
Ka^Koa cooTseTCTByHmero xmapeareHTa. 

nppMtnmreHHag upsMeamiocTL 
10 IIpe^iaraeMHfi odococJ ooaBoraeT HaaesHO pa3oCmaT* apo- 

^jkthbhhE. nsacT ot BHmejieaammc HenpojuyKTHBrncc ajiacxoB, a 
Taxxe ot npHMHKannffic k neisj h oepeMezasmBxcH c hqm ^pyrax 

HenpOWKTHBHHX y^SCTKOB CKBaSHHH ($63 Uet38HTHpOBaHHH $HJTLT- 

pa-XBocTOBHKa. Dps 9T0M ycpomaeTCii TexHOJttoraH ycTaHOBKE 

15 X30CTOBHKOB C ?HJLBTpaMH H CHUEaDTCfl 3aTpaTH 3a CTOT HCJUDD- 
KOBCTpyKTHBHO— CJIOKHHX pa3*e£HHZTeJie& H BOEBeCHHX 

ycTpoflcTB, npjar^ieEHeuHX npz ycTaHOBRe xboctobhkob, a Taicse 
neMe HTBpoBaHHH hx, KOToporjy conyrcTsyuT aBapmi z sbtpbth 
BpeueHJS na osnnaHae 3aTBepaeBaHHH neMeHTaoro pacTBopa. 
20 KpoMe Toro 9 ppejuaaraeMHfl cnocotf no3BOJKeT pacnmpHTB 

octaacTt ero npzMeBeims, Taic khk oh uokst duTL Hcnojn,30BaH 

KBK B CtfJcaseHHOM, TOK B B He0<5caseHH0U CTBOJie OKBaggHHt He- 
saBBCHMO OT E3JLBWI 3 OH DOrJIOmeHM npQMHBOIHOfi EEHKOCTH, 

BOjionpoHBJieHjafl, h npaKTrcecfui 6 en cymecTBeHHoro yMeHBneana 
25 JuaaweTpa ckbsszhh* 
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SORSTJIA H30EPETEHHH 

1. Cnocod aatcairui^HUfl cxpotiTejEbCTBa ckbskehh, bked- 
HaKTOHS 3 cedfl BCKDHTne nposyKTHBHoro n^acTa (18), cnyci< b 
JTCTaHOBKy b CKBaaBHe (II) rojiohhh odcajumx ipyd (2) K XBO- 

5 cTOBKKa (3) c cfcannpoM (4) c odecneieaBeM ex repMersraHoro 
coenaHeHna wesny codoii, n pa30dmeaae aenpojyKTKBHHx ynacT- 

KOB OT EDOHyKTHBHHX, 0 ! H <! a B I B fi C S TeU, TOO 

cnycK b cKBasEHy (II) kojidbbh odcawnix Tpyd (2) h xboctobe- 
jca (3) c $HjaTpoM (4) ocymecTBJDEiT paaaeJttHO, a ex repwe- 

10 THXfloe coeaimeHHe ocymecTBJKBT b ckbbkze6 (II), dpb"3tom 
no Meatmen. Mepe OEHy as »P7 6 ^ XBOcTOBEKa (3) nepaa ero 
cnycKOM b cKBasBBy (II) npopumpynr c 0dpa30BaaEeM no wea*- 
raefi Mepe Esyx npo;nojn>HHX roqjp (13) a nMHHUpireecKHx kob- 
Uob (25) c pe3idaMH (26), a nocne cnycKa XBOCTOBHKa (3) B 

15 cKBasiiHy (II) npoiaJttHyo ipydy (12) pacnmpjUDT juh ycTaaoB- 

KH XBOCTOBHKa (3) B CKBSKUHe (II) H pa3DC5neHHH HenpOflyKTHB- 
HHX HEaCTOB OT npOSyKTHBHHX. 

2. Cnocod no D.I, OTiMeMiifi ca TeM, too 
nocjie bckphms nposyKTHBHoro naacia (18) b cKBasHHy (II) 

20 onycKaDT xboctobhk (3) c sbempom (4) h ycTasaBJEBaDT ero 
b nponyKTBBHOM njiacie (18) nyreu npasaTm no Meanuea Mepe 
oHHoa npoctoaHOfi ipyda (12) npn ee pacmapeaEn k creaice 
cKBaaBHH (II) , a saieM b cKBaKHay (H) cnycKarcr KOEoaay od- 
caffHHx ipyd (2), «««««« Koaen Koiopoc repMeiirao coeaaaaDT 

25 c aepxEBM kobhom xbdctobekb (3), 

3. Cnocod no n.I, o t ji h ^ a d H ii c h Tea, too 
BHaqajie b cKBaaaHy (II) cnycKanr ao npoayicTEBBoro miacTa 
(18) h ycTaflaBDHBaOT Koaoaay odcajumx Tpyd (2) , a saiess noc 
ae bckphtbh nponyKTHBHoro BJiacTa (18) b aero *epe3 3Ty 

30 KOEOEHy cnycaaDT xboctobek (3) c sbsltpom (4) b npa pacnm- 
peaEE noo#EEi,Bofl Tpydu (12) ycTaaaBHBBBOT ero b cKBara- 
ae (II), npB etOM npo$njn,ayc ipydy (12) npaaaMaBT a cTeBae 
HHsaero kobde koeoebh odcajynix Tpyd (2), odecne^BBaa ee 
repaeTHTOoe coeOTHeaae c xboctobbkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
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is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 



(57) Abstract [as translated from Russian in original patent application] — — — 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 



WO 95/03476 



PCI7RU93/00173 



-2- 

the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, • . - 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 



WO 95/03476 



PCT7RU93/00173 

-5- 



The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations.. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this puipose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: - " 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1], In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 1 2 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Tig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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